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thereby eliminating a broken -wire defect in t he 
electrode, so that a sharp and high - quality picture 
image can be obtained when it is assembled into the 
panel . 

SOLUTION: In this method for manufacturing a 
member for a plasma display panel including a 
process for repairing a broken-wire defect part of 
an electrode formed on a substrate, a needle with a 
conductive paste deposited thereon is brought into 
contact with the broken -wire defect part, thereby 
applying the conductive paste to the broken -wire 
defect part. The needle has a taper part, and the 
length of the taper part is 300 to 1000 ijm and the 
angle of taper is 20 to 40°. Surfaces of the needle 
are plated with rhodium (Rh) . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the tr£inslation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacture approach of the member for plasma display panels including the process 
which restores the open-circuit defective part of the electrode formed on the substrate. It carries out by 
contacting the needle to which the conductive paste was made for restoration of the open-circuit 
defective part of an electrode to adhere to an open-circuit defective part, and applying a conductive paste 
to an open-circuit defective part. And the manufacture approach of the member for plasma display 
panels which a needle has the taper section and is characterized by for the die length of the taper section 
being 300-1000 micrometers, and a cone angle being 20 degrees - 40 degrees. 

[Claim 2] The manufacture approach of the member for plasma display panels characterized by to be the 
manufacture approach of the member for plasma display panels including the process which restores the 
open-circuit defective part of the electrode formed on the substrate, and to carry out by contacting the 
needle to which the conductive paste was made for restoration of the open-circuit defective part of an 
electrode to adhere to an open-circuit defective part, and applying a conductive paste to an open-circuit 
defective part, and to be carried out rhodium (Rh) plating of the needle on the front face. 
[Claim 3] The manufacture approach of the member for plasma display panels according to claim 1 or 2 
which a needle has the width of face at a tip with a width of face of 1 0-200 micrometers, and is 
characterized by the tip being substantially flat. 

[Claim 4] The manufacture approach of the member for plasma display panels according to claim 1 or 2 
characterized by for an electrode being 1 -20 micrometers in thickness, and being the line breadth of 1 0- 
200 micrometers. 

[Claim 5] The manufacture approach of the member for plasma display panels according to claim 1 or 2 
characterized by a conductive paste containing conductive powder and a glass frit. 
[Claim 6] The manufacture approach of the member for plasma display panels according to claim 1 or 2 
characterized by a conductive paste being the viscosity of 10-lOOOpoise. 

[Claim 7] The manufacture approach of the member for plasma display panels according to claim 5 
characterized by being that in which conductive powder contains at least one sort chosen from the group 
of Ag, Au, Pd, nickel, and Pt. 

[Claim 8] The manufacture approach of the member for plasma display panels according to claim 5 
characterized by conductive powder being the mean particle diameter of 0.1-5.0 micrometers. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has the description in the electrode open-circuit restoration 
approach especially about the manufacture approach of the member for plasma displays. 
[0002] 

[Description of the Prior Art] Since a high-speed display is possible for a plasma display panel panel 
(PDP) compared with a liquid crystal panel and it is easy to enlarge, it has permeated fields, such as OA 
equipment and an information display. Moreover, progress in the field of a high definition television etc. 
is expected very much. With expansion of such an application, it is detailed and the color PDP which 
has many display eels attracts attention. 

[0003] PDP makes the anode and the cathode inter-electrode which counter in the discharge space which 
it had between the front-windshield substrate and the tooth-back glass substrate produce plasma 
discharge, and displays by making light emit from the gas enclosed in the above-mentioned discharge 
space, in this case, the anode and cathode electrode on a glass substrate — two or more lines — an 
electrode arranges in parallel ~ having — ****-- a line mutual [ that a mutual electrode counters through 
a small gap ] - it is piled up and constituted so that the direction where an electrode crosses may be 
turned to. The field discharge mold PDP of 3 electrode structures which fitted the color display by the 
fluorescent substance in PDP has two or more address electrodes which intersect perpendicularly with 
two or more electrode pairs which consist of a display electrode of the pair which adjoined in parallel 
mutually, and each electrode pair. 

[0004] The above-mentioned address electrode is usually calcinated and formed, after printing a silver 
paste etc. on a glass substrate using a printing mask with the mask pattern corresponding to an address 
electrode with screen printing. Moreover, using photosensitive conductive paste, it pattemizes with a 
photolithography technique and the technique of forming an electrode pattem etc. is known. However, 
when these approaches were used, it was difficult to avoid adhesion of the foreign matter like an 
electrode formation fault, and endocyst, therefore it very difficult to make defects, such as an open 
circuit of an electrode and a short circuit with an adjoining electrode, there be nothing. Since the defect 
of such an electrode causes lack of a pixel etc. in a display and a clear image is no longer obtained, 
development of the approach of restoring the defect of the electrode of the substrate for PDP is desired. 
[0005] in recent years, in a circuit ingredient or a display, the demand of a miniaturization, densification 
and highiy-minute-izing, and high-reliability is increasing, and improvement in a pattem processing 
technique wishes in connection with it ~ having — the above conductors — various kinds of restoration 
approaches are proposed also about the defect of a circuit pattem. For example, after applying a paste to 
the open-circuit part of a transparent electrode with a needle as the making-good approach of a liquid 
crystal substrate, the restoration approach of irradiating a laser beam and removing an uimecessary paste 
alternatively is proposed by JP,8-292442,A. 

[0006] However, it is difficult to be stabilized and to not necessarily obtain desired coverage by the 
approach of applying a paste, with the conventional needle, and the count of a repeat of the activity 
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which a paste is made to adhere at the tip of a needle and is contacted in a restoration part had to be 
increased, or the exposure of the laser light after spreading had to remove the part in which the paste 
adhered even to the electrode pattern which is applied too much and adjoins each other. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention aims at offering a member for plasma display 
panels from which a clear and quality image is obtained where it restored certainly the open-circuit 
defect of an electrode in which it had a detailed pattern and it is panel-ized. 
[0008] 

[Means for Solving the Problem] Namely, this invention is the manufacture approach of the member for 
plasma display panels including the process which restores the open-circuit defective part of the 
electrode formed on the substrate. It carries out by contacting the needle to which the conductive paste 
was made for restoration of the open-circuit defective part of an electrode to adhere to an open-circuit 
defective part, and applying a conductive paste to an open-circuit defective part. And it is the 
manufacture approach of the member for plasma display panels which a needle has the taper section and 
is characterized by for the die length of the taper section being 300-1000 micrometers, and a cone angle 
being 20 degrees - 40 degrees. 

[0009] Moreover, this invention is the manufacture approach of the member including the process which 
restores the open-circuit defective part of the electrode formed on the substrate for plasma display 
panels, and it is the manufacture approach of the member for plasma display panels characterized by to 
carry out by contacting the needle to which the conductive paste was made for restoration of the open- 
circuit defective part of an electrode to adhere to an open-circuit defective part, and applying a 
conductive paste to an open-circuit defective part, and to be carried out rhodium (Rh) plating of the 
needle on the front face. 
[0010] 

[Embodiment of the Invention] This invention is used for manufacture of members for plasma displays, 
such as a tooth-back plate and a front plate. Along with the production procedure of a plasma display, 
this invention is explained below. 

[001 1] Especially as a substrate used for a tooth-back plate, although not limited, a glass substrate, a 
ceramic substrate, etc. can be used. 

[0012] An electrode is formed after washing a substrate preferably. The presentation of an electrode can 
use the conductive paste containing silver, copper, etc. 

[0013] The approach of calcinating as the formation approach of an electrode, for example, after 
carrying out screen pattern printing of the conductive paste, the approach of carrying out after electrode 
pattern exposure and calcinating which screen-stenciled photosensitive conductive paste, the approach 
of carrying out after electrode pattem exposure and calcinating which applied photosensitive conductive 
paste using the nozzle etc. are used preferably. 

[0014] As for the conductive paste used for this invention, it is desirable that it is a thing containing 
conductive powder and a glass frit. The adhesive property after baking becomes good by containing a 
glass frit. Especially the class or addition rate of a glass frit are not limited, and are suitably chosen with 
an electrode pattern. For example, what contains Bi 203 30 to 95% of the weight in the account of an 
oxide conversion chart is used. If one example is given, it will be Bi 203. 30-85 % of the weight Si02 5 
- 30-% of the weight B-2 03 5-20 % of the weight Zr02 3 - 10-% of the weight alummum 203 1- The 
glass frit of the presentation which contains what consists of 5% of the weight of presentation range 
80% of the weight or more, and does not contain Na20 and Li20 substantially etc. is used. In addition, 
especially the solvent and resinous principle of a paste are not limited, either, and it is suitably chosen 
with the electrode pattern to apply. 

[0015] As for the viscosity (it is set as the temperature of 25 degrees C using thermostat made from 
BROOKFIELD, and measures by rotational frequency 3rpm) of the conductive paste used for this 
invention, it is desirable that it is 10-lOOOpoise, and it is still more desirable that it is 50-800poise. the 
time of being immersed during a conductive paste and pulling up a needle by considering as lOpoise or 
more, without viscosity being too low, - liquid — who does not happen. Moreover, the coating weight of 
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a request of the paste to the needle by immersion and raising of the needle per time can be obtained. The 
variation in the amount of pastes which protects and adheres that a needle adheres to the paste beyond 
the need can be suppressed by considering as lOOOpoise or less. 

[00 1 6] be bumed at the temperature of 600 degrees C or less on a glass substrate as conductive powder 
of the conductive paste used for this invention - the made conductor of low resistance - it is desirable 
that it is powder. For example, it is desirable that at least one sort chosen from the group of Ag, Au, Pd, 
nickel, and Pt is included. These can be used as independent or mixed powder. As mixed powder, the 
mixed exotic powdered metal of a 3 yuan system or 2 yuan systems, such as for example, Ag(80-98)-Pd 
(20-2), Ag(88-96)-Pd(10-2)-Pt (2-10), and Ag(85-98)-Pt (15-2) (the number in ( ) expresses weight %), 
is used. The mean particle diameter is desirable and, as for these conductive powder, 0.1-5.0 
micrometers of things which are 0.5-4.0 micrometers more preferably are used. Condensation can be 
suppressed by setting mean particle diameter to 0.1 micrometers or more, and it can consider as a 
homogeneous paste. Moreover, by setting mean particle diameter to 5.0 micrometers or less, the 
restoration nature of the conductive particle in an electrode layer can improve, and resistance can be 
made small, and irregularity can be made small, and the surface roughness of an electrode pattern can be 
stopped. 

[0017] Although the shape of a polyhedron, a spherical thing, etc. can be used without limiting 
especially, it is a monodisperse particle, there is no condensation, and, as for the configuration of 
conductive powder, it is desirable granular (the shape of a particle) and that it is a near configuration 
spherically. 

[00 1 8] As an organic binder used for a conductive paste, acrylic compoimds, such as the cellulose 
system compound represented by ethyl cellulose, methyl cellulose, etc., methyl methacrylate, ethyl 
methacrylate, isobutyl methacrylate, methyl aery late, ethyl aery late, and isobutyl aery late, etc. can be 
used. Moreover, additives, such as a solvent and a plasticizer, may be added during a glass paste. As a 
solvent, general-purpose solvents, such as a terpineol, a butyrolactone, toluene, and methyl Cellosolve, 
can be used. Moreover, dibutyl phthalate, diethyl phthalate, etc. can be used as a plasticizer. Moreover, 
when considering as a photosensitive paste, a monomer and a polymer with a polymerization nature 
functional group may be used. As a monomer with a polymerization nature functional group, acrylic 
monomers, such as trimethylolpropane triacrylate and triethylene glycol dimethacrylate, can be used. In 
addition, on the occasion of paste adjustment, with an organic solvent etc., viscosity may be adjusted 
suitably and may be used. 

[0019] As for the electrode of the tooth-back plate for PDP, it is desirable that electrode thickness is 1- 
20 micrometers, and it is still more desirable that it is 2-15 micrometers, setting thickness of an electrode 
to 1 micrometers or more — a conductor — it suppresses that the film does not become thin too much and 
a pinhole etc. occurs, and resistivity also becomes low. By setting thickness of an electrode to 20 
micrometers or less, when the dielectric layer for an insulation is formed on an electrode, the thermal 
stress by unevenness of an electrode or the difference in a coefficient of thermal expansion is stopped, 
therefore a crack can occur in a dielectric layer or it can prevent irregularity arising in a dielectric layer. 
[0020] About the line breadth of an electrode, it is desirable that it is 1 0-200 micrometers, and it is still 
more desirable that it is 20-180 micrometers. By being referred to as 10 micrometers or more, it is hard 
coming to generate an open-circuit defect, and resistivity can also be made low. Moreover, when 
burning shrinkage is suppressed by being referred to as 200 micrometers or less and it observes in a 
cross-section configuration, it can prevent becoming the form out of which the angle camQ to the edge 
section after baking. 

[0021] It is desirable that it calcinates for [ 15 minutes - ] 60 minutes at 560-610 degrees C, and can be 
burned on a glass substrate as baking conditions for an electrode, baking is inadequate if burning 
temperature is too low — becoming — a conductor — membranous compactness falls, specific resistance 
becomes high, and it is in the inclination for bond strength with a substrate to fall. When too high, it is in 
the inclination in which a glass substrate carries out heat deformation. 

[0022] In this invention, an open-circuit defective part is restored by contacting the needle which made 
the conductive paste adhere to the electrode open-circuit defective part of the substrate for PDP, and 
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applying a conductive paste to an open-circuit defective part. According to this approach, with the 
electrode which has a detailed pattern [ as / in the substrate for PDP ], the amount of pastes required 
only for a defective part can be applied, and there is an advantage of being able to perform spreading 
suitable for the line breadth of an electrode by changing the size of a needle etc. suitably. 
[0023] The needle used for this invention has the taper section, and it is important for it that the die 
length of the taper section is 300-1000 micrometers, and a cone angle is 20 degrees - 40 degrees. As 
shown in drawin g 1 , the die length of the taper section means the distance from the inclination initiation 
part of a needle to a point. Moreover, a cone angle means the angle which each ridgeline of the 
cylindrical part of a needle and a taper part makes. As for the die length of the taper section, it is 
desirable that it is 500-700 micrometers, and, as for a cone angle, it is still more desirable that it is 25-35 
degrees. The stable paste can be applied without the paste to which the needle adhered superfluously 
going up near the taper initiation section distant from the point of a needle, as shown in drawing 2 and 3, 
and a superfluous paste adhering to the candidate for spreading by setting the die length of the taper 
section to 300 micrometers or more, when contacting a needle in the restoration section. When it is 
immersed into conductive paste and a needle is pulled up by setting the die length of the taper section to 
1 000 micrometers or less, the effectiveness that a paste goes up at the place distant from the point of a 
needle is discovered, and control of coverage can be performed. Moreover, when it is immersed into 
conductive paste and a cone angle is pulled up by considering as 20 degrees or more, the effectiveness 
that a paste goes up at the place distant from the point of a needle is discovered, and control of coverage 
can be performed. The amount of pastes which adheres when it is immersed into conductive paste and a 
needle is pulled up by considering as 40 degrees or less is fully securable. 

[0024] Moreover, it is important for the front face of the needle used for this invention that Rh plating is 
carried out. By performing Rh plating, the moderate wettability of a paste can be obtained, the moderate 
balance of the balking nature of adhesion of the paste at the time of being immersed and pulling up a 
needle to a paste source of supply, and the paste at the time of making the restoration section contact can 
be attained, and stable paste coating can be performed. 

[0025] As for the needle used for this invention, it is desirable that the point is substantially flat. If a 
needle tip is substantially made flat, as shown in drawing 2 , a little paste will come to adhere to a part 
for a flat part. Consequently, the moderate amount of pastes can be stabilized and applied to the open- 
circuit defective part of the electrode which has a detailed pattem. Therefore, when contacting a needle 
into an open-circuit part by choosing the width of face at the tip of a needle appropriately, a paste 
adheres to the next electrode pattem, or it is hard to be applied thickly. Substantially, less than 10 
micrometers of variations of surface roughness are less than 5 micrometers preferably as it is flat. 
Especially the configuration of a needle tip flat surface is not limited, but can use configurations of 
arbitration, such as a perfect circle, an ellipse, a polygon, and a trapezoid. From the workability of a 
needle, a perfect circle-like thing is used preferably. As for the width of face at a tip, it is desirable that it 
is 10-200 micrometers. It is 10-100 micrometers still more preferably, and also is 10-50 micrometers 
preferably. By setting width of face at a tip to 10 micrometers or more, the amount of a paste which can 
be supplied to the spreading section by one contact of a needle can be obtained, and efficient restoration 
can be performed. If the width of face at a tip is too large, a paste will adhere too much exceeding line 
breadth or a defective part, and it will become the inclination which a short defect etc. generates. 
[0026] You may carry out manually, and the location of a needle can be pinpointed and it can also be 
made to contact automatically from the data which have recognized the defective coordinate as an 
approach of contacting the needle which made the conductive paste adhering to the open-circuit 
defective part of an electrode. 

[0027] As baking conditions after restoration, it is desirable to calcinate for [ 1 5 minutes - ] 60 minutes 
at 560-610 degrees C. 

[0028] Next, a dielectric layer is preferably formed in a wrap form in an electrode. Since formation of a 
dielectric layer can prevent degradation of the fluorescent substance which the adhesion of a septum 
increases compared with the case where the septum mentioned later is directly formed on a substrate, 
and peeling is controlled or is mentioned later, it is desirable. 
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[0029] The thickness of a dielectric layer is desirable because of formation of a dielectric layer with 
uniform their being 2-20 micrometers and further 3-18 micrometers. When thickness is too thick, in case 
it is baking, the stress which a debinder is difficult, and it is easy to produce a crack, and is applied to a 
substrate becomes large, and it is in the inclination which problems, like a substrate curves produce. 
Moreover, when too thin, it is in a difficult inclination to hold the homogeneity of thickness. 
[0030] At least one kind of control of heat softening temperature and a coefficient of thermal expansion 
can be easily performed to a dielectric layer among the bisumuth oxide, a lead oxide, and a zinc oxide 
by using the glass which contains the bisumuth oxide ten to 60% of the weight still more preferably. 
Especially the thing for which the glass which contains the bisumuth oxide ten to 60% of the weight is 
used has advantages, such as the stability of a paste. When there are too many additions of the bisumuth 
oxide, lead oxide, and a zinc oxide, they are in the inclination for the heat-resistant temperature of glass 
to become low too much, and for baking of a up to [ a glass substrate ] to become difficult. 
[003 1] As an example of a concrete glass presentation, what includes the presentation of the following 
[ the account of an oxide conversion chart ], for example is mentioned. 

Bisumuth oxide 10 - 60-% of the weight oxidation silicon 3 - 50-% of the weight boron oxide 10 - 40-% 
of the weight barium oxide 5 - 20-% of the weight zinc oxide 1 0 - 20 % of the weight. 
[0032] As an inorganic material contained in a dielectric layer, white fillers, such as titanium oxide, an 
alumina, a silica, barium titanate, and a zirconia, are used. The inorganic material contained five to 50% 
of the weight is used [ filler / 50 - 95 % of the weight, and ] in glass. By containing a filler in the above- 
mentioned range, the reflection factor of a dielectric layer is raised and the plasma display of high 
brightness is obtained. 

[0033] A dielectric layer can be formed by applying or carrying out a laminating and calcinating the 
dielectric paste which consists of inorganic material powder and an organic binder on a glass substrate. 
As for the amount of the inorganic material powder used for the paste for dielectric layers, it is desirable 
that it is 50 - 95 % of the weight to the sum of inorganic material powder and an organic component. It 
is in the inclination to lack the compactness of a dielectric layer, and surface surface smoothness if there 
are too few amounts of inorganic powder, if many [ too ], paste viscosity will rise, and it is in the 
inclination for the thickness nonuniformity at the time of spreading to become large. 
[0034] On a dielectric layer, since discharge space is constituted, a septum is formed. The configuration 
of a septum is formed the shape of a stripe, and in the shape of a grid. As for the height of a septum, it is 
desirable that it is 50-200 micrometers, and, as for line breadth, it is desirable that it is 20-200 
micrometers. Line breadth may be the same and may be changed. 

[0035] A septum may be formed in the tooth-back plate for plasma displays, may be formed in the front 
plate for plasma displays, and may be formed in both a tooth-back plate and a fi"ont plate. 
[0036] A septum can be formed through the process which calcinates the process and septum pattern 
which form a septum pattern on a substrate using the paste for septa which consists of an inorganic 
material and an organic component. 

[0037] Screen printing, the sandblasting method, the lift-off method, the photolithography method, a 
matrix push reliance method, etc. can be used for the septum pattern formation approach. 
[0038] Baking can be performed at 400-600 degrees C. 

[0039] After forming a septum, the fluorescent substance layer which emits light in each color of RGB 
is formed. A fluorescent substance layer can be formed by applying the fluorescent substance paste 
which uses fluorescent substance powder, an organic binder, and an organic solvent as a principal 
component between predetermined septa. The screen printing which carries out pattern printing, using 
the screen-stencil version as the approach, the dispenser method which carries out the pattem 
regurgitation of the tip of a regurgitation nozzle to the fluorescent substance paste, the photosensitive 
mull technique using the photosensitive fluorescent substance paste which uses as an organic binder the 
organic component which has photosensitivity, etc. are employable. 

[0040] The substrate in which the fluorescent substance layer was formed can be calcinated at 400-550 
degrees C if needed, and the tooth-back plate for plasma displays can be produced as an example of the 
member for a display of this invention. 
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[0041] Subsequently, the front plate for plasma displays can form and produce a transparent electrode, a 
bus electrode, a dielectric, and a protective coat (MgO) by the predetermined pattern on a substrate. This 
invention can be used also for restoration of the transparent electrode of a front plate, and a bus 
electrode. 

[0042] After carrying out lamination sealing of the front plate and tooth-back plate which were obtained, 
the gas for discharge can be enclosed, a drive circuit can be joined, and a plasma display can be 
produced. 
[0043] 

[Example] An example is used for below and this invention is concretely explained to it. However, this 
invention is not limited to this. In addition, especially the concentration in an example and the example 
of a comparison is weight % altogether, unless it refuses. 
[0044] 
(Example 1) 

The mixture which consists of the following presentation was kneaded with 3 roller kneading machine, 
and the conductive paste was produced. Paste viscosity was 600poise, as a result of keeping a thermostat 
at 25 degrees C and measuring a rotational frequency by 3rpm using a viscosity measuring instrument 
(product made from BROOKFIELD). The end of conductive silver dust (weighted mean particle 
diameter of 1.4 micrometers) 88 weight sections binder (ethyl cellulose) Eleven weight sections glass 
frit Three weight sections Component (% of the weight); the bisumuth oxide (46.2), a silicon dioxide 
(27.1), boron oxide (1 1.8), a zinc oxide (2.6), sodium oxide (4,7), an aluminum oxide (2.8), zirconivim 
dioxide (4.8) 

Glass transition point; 461 degrees C, glass softening temperature;513 degree C, weighted mean particle 
diameter; 1 .0-micrometer terpineol Using the glass substrate (Asahi Glass Co., Ltd. make PD-200) of 6 
weight sections, next 1 3 inch size, the electrode pattern was formed by the photolithography method and 
it calcinated at 580 degrees C for 15 minutes. The electrode substrate which has a thickness [ of 3.5 
micrometers ], line breadth [ of 40 micrometers ], and pitch 230micrometer pattern was obtained. 
Subsequently, the visual inspection was conducted and the open-circuit rejected region was checked. 
The number of open-circuit defective parts was ten. While the optical microscope investigated the defect 
of an electrode pattem, when the conductive paste was made to adhere to the open-circuit defective part 
using the following needle and restoration of a total of ten places was performed, it was restorable by 1 
or 2 spreading per defect. 

Tip of a needle : Flat-surface cone angle: 30-degree width of face : 30 micrometers (diameter of a circle 
configuration) 

Taper die length: 600-micrometer needle surface treatment : Rh plating. 

[0045] It calcinated at 570 degrees C after restoration. When the thickness of ten parts and line breadth 
which were restored were measured by the laser beam microscope by KEYENCE CORP., the result 
with an average thickness [ of 3.2 micrometers ] and an average line breadth of 40 micrometers was 
obtained. The flow of the restoration section was secured and its resistance was also equivalent to the 
non-defective part. 

[0046] Subsequently, the dielectric layer was formed. After applying the glass paste kneaded and 
obtained [ powder / with a mean particle diameter of 0.3 micrometers / titanium oxide / % / 10% and 
ethyl cellulose 15% and terpineol 15] 60% in the powder of the low melting glass which contains the 
bisumuth oxide 75% of the weight by the thickness of 20 micrometers by screen-stencil so that the 
address electrode of a display area part may be covered, baking for [570 degrees-C ] 15 minutes was 
performed, and the tooth-back dielectric layer was formed. 

[0047] On the dielectric layer, the septum was formed with photosensitive mull technique. After 
applying a photosensitive paste, the septum with pitch 230micrometer, a line breadth [ of 30 
micrometers ], and a height of 130 micrometers was formed by using and exposing a photo mask with 
an opening line breadth of 30 micrometers, then developing negatives in an ethanolamine water 
solution, and calcinating for 15 minutes at 560 degrees C fiirther. 

[0048] Next, the fluorescent substance layer was formed between adjacent septa. Spreading of a 
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fluorescent substance was performed by the dispenser method. After applying so that a fluorescent 
substance layer may become the thickness after baking of 25 micrometers on a septum side face and 
may become the thickness after baking of 25 micrometers on a dielectric, baking for 10 minutes was 
performed at 500 degrees C, and the tooth-back plate for plasma displays was completed as a member 
for a display of this invention. 

[0049] Next, the front plate was produced. On the soda glass substrate, ITO was used and pitch 
375micrometer and a transparent electrode with a line breadth of 150 micrometers were formed. The 
transparent electrode was observed and the same needle as having used also for the restoration by 
restoration of the electrode of a front plate was used. Moreover, after applying the same conductive 
paste as having used with the tooth-back plate on the substrate, the pattern was formed by the 
photolithography method and the bus electrode with a line breadth [ of 50 micrometers ] and a thickness 
of 3 micrometers was formed through the baking process for [ 580 degrees-C ] 15 minutes. The bus 
electrode was observed and the same needle as having used also for the restoration by restoration of the 
electrode of a front plate was used. 

[0050] Next, after applying the glass paste kneaded and obtained [ % / terpineol 10] 70% and ethyl 
cellulose 20% in the powder of the low melting glass which contains a lead oxide 75% of the weight by 
the thickness of 20 micrometers by screen-stencil so that the bus electrode of a display area part may be 
covered, baking for [ 570 degrees-C ] 15 minutes was performed, and the front dielectric was formed. 
[0051] The magnesium-oxide layer with a thickness of 0.5 micrometers was formed by electron beam 
evaporation on the substrate in which the dielectric layer was formed, and the front plate was produced. 
[0052] The front plate and tooth-back plate which were obtained in this way were sealed using sealing 
glass, Ne gas of Xe5% content was enclosed so that it might become 66500Pa of internal gas pressure, 
the drive circuit was mounted, and the plasma display was produced. When displayed on this panel by 
impressing an electrical potential difference, the display image is clear and the outstanding display 
without an open-circuit defect was attained. 

[0053] (Example 2) Even formation of an electrode was performed like the example 1 except having set 
the weighted mean particle diameter in the end of conductive silver dust to 1.0 micrometers, and having 
made the content of a terpineol into 9 weight sections about the conductive paste. The electrode with a 
thickness [ of 3.0 micrometers ] and a line breadth of 40 micrometers was obtained. Subsequently, the 
visual inspection was conducted and the open-circuit defective part was checked. The number of open- 
circuit defective parts was five. While the optical microscope investigated the defect of an electrode 
pattern, when the conductive paste was made to adhere to the open-circuit defective part using the 
following needle and restoration of a total of five places was performed, it was restorable by 1 or 2 
spreading per defect. It calcinated at 570 degrees C after restoration. 

Tip of a needle : Flat-surface cone angle: 30-degree width of face : 40 micrometers (diameter of a circle 
configuration) 

Taper die length: 500-micrometer needle surface treatment : Rh plating. 

[0054] When five thickness and line breadth which were restored were measured by the laser beam 
microscope by KEYENCE CORP., it was 40 micrometers in the average thickness of 2.8 micrometers, 
and average line breadth. The flow of the restoration section was secured and its resistance was also 
equivalent to the non-defective part. Subsequently, using this electrode panel, the tooth-back version and 
the front plate were produced, the plasma display panel was formed, and the same approach as an 
example 1 estimated the image display engine performance. The display image is clear and the 
outstanding display without an open-circuit defect was attained. 

[0055] (Example 1 of a comparison) The example 1 was repeated except having used the following 
needle for restoration of an open-circuit defective part. Although seven open-circuit defective parts were 
discovered in this example, among those, spreading of paste sufficient in 1 or 2 spreading for restoration 
of five places was not completed, but they increased the count of spreading fiirther. Consequently, there 
were too many amounts of pastes adhering to a needle, and it became impossible after spreading to 
breadth restore a paste at the adjacent pattern. Then, it calcinated at 570 degrees C. 
Tip of a needle : Flat-surface cone angle: 15-degree-C width of face : 40 micrometers (diameter of a 
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circle configuration) 

Taper die length: 200-micrometer needle surface treatment : Nothing. 

[0056] The same was said of restoration of the transparent electrode of a front plate, and a bus electrode. 

[0057] The plasma display panel was formed and the image display engine performance was evaluated. 
Consequently, failure of the equipment by abnormal current arose, the Rhine defect and the point 
emitting [ surplus ] light arose in the display, and a clear image was not acquired. 



[Effect of the Invention] A clear and high-definition image is obtained by being highly minute, restoring 
certainly the open-circuit defective part of an electrode which has the detailed pattern, and using an 
electrode panel without an open-circuit defect for the member for plasma display panels. 



[Translation done.] 



[0058] 
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